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DocusSign Envelope ID: 3D9F0816-

13DC-40D7-8450-0FCB0OB9567C9

BM #2: 8“SPIKE SET IN THE ROOT OF A 24”"DOUBLE MAPLE TREE,
35.56° LEFT OF STATION 13+54.37 -L-, ELEV.= 2235.05 NOTES
/ ASSUMED LIVE LOAD oooooooooooooooooooooooooooooooo HL_93 OR ALTERNATE LOADING. REMOVAL OF THE EXISTINC BRIDCE SHALL BE PERFORMED IN A MANNER THAT PREVENTS DEBRIS
VAXIMUM DESIGN FILL La FROM FALLING INTO THE WATER. THE CONTRACTOR SHALL SUBMIT DEMOLITION PLANS FOR REVIEW
| MAXIMUM DESIGN FILL.wcccissseerssnsnnnasnnas - AND REMOVE THE BRIDGE IN ACCORDANCE WITH ARTICLE 402-2 OF THE STANDARD
: MINIMUM DESIGN FILL.verorsosrsossesesesssens 1.12° SPECIFICATIONS.
' / FOR OTHER DESIGN DATA AND NOTES. SEE STANDARD NOTE SHEET. FOR SUBMITTAL OF WORKING DRAWINGS, SEE SPECIAL PROVISIONS.
<gfﬁ\ FOR CULVERT DIVERSION DETAILS,SEE EROSION CONTROL PLANS. FOR FALSEWORK AND FORMWORK, SEE SPECIAL PROVISIONS.
/ 3 & WEEP HOLES INDICATED TO BE IN ACCORDANCE WITH THE SPECIFICATIONS. FOR CRANE SAFETY, SEE SPECIAL PROVISIONS.
éf?? CONCRETE IN CULVERTS TO BE POURED IN THE FOLLOWING ORDER: FOR GROUT FOR STRUCTURES, SEE SPECIAL PROVISIONS.
WOODS / 1. WING FOOTINGS AND FLOOR SLAB FOR STAGE I, INCLUDING 4”OF ALL VERTICAL WALLS OF e N AL L S (kNG AL T CELVERT BEFORE STAKING 1T OUT TO
' STAGE I. :
AT THE CONTRACTOR'S OPTION HE MAY SUBMIT, TO THE ENGINEER FOR APPROVAL, DESIGN AND
2. THE REMAINING PORTIONS OF THE WALLS OF STAGE I AND WINGS FULL HEIGHT. DETAIL DRAWINGS FOR A PRECAST REINFORCED CONCRETE BOX CULVERT IN LIEU OF THE
CAST-IN-PLACE CULVERT SHOWN ON THE PLANS. THE DESIGN SHALL PROVIDE THE SAME SIZE AND
+ HOODS 3. ROOF SLAB AND HEADWALLS OF STAGE I. NUMBER OF BARRELS AS USED ON THE CAST-IN-PLACE DESIGN.FOR OPTIONAL PRECAST REINFORCED
- 4. WING FOOTING AND FLOOR SLAB FOR STAGE II, INCLUDING 4”OF ALL VERTICAL WALLS OF CONCRETE BOX CULVERT, SEE SPECIAL PROVISIONS.
) . STAGE II.
\¢§/ % PROPOSED 5. THE REMAINING PORTIONS OF THE WALLS OF STAGE II AND WINGS FULL HEIGHT.
TEMPORARY
il SHORING 6. ROOF SLAB AND HEADWALLS OF STAGE II. TOTAL STRUCTURE QUANTITIES
C CULVERT / _
-RT AFTER SERVING AS A TEMPORARY STRUCTURE, THE EXISTING STRUCTURE CONSISTING OF A
STA. 12+66.58-L z} SINGLE SPAN: 20'-8“WITH AN ASPHALT WEARING SURFACE ON A TIMBER DECK AND TIMBER CLASS A CONCRETE
JOISTS HAVING A CLEAR ROADWAY WIDTH OF 20°'-5”SUPPORTED ON A SUBSTRUCTURE OF TIMBER STAGE I 40.0 CU. YDS.
CAPS, TIMBER POSTS, AND MASS CONCRETE SHALL BE REMOVED. THE EXISTING STRUCTURE IS STAGE II 61.4 CU. YDS.
A PRESENTLY POSTED FOR LOAD LIMIT.SHOULD THE STRUCTURAL INTEGRITY OF THE BRIDGE TOTAL loL4 L. DS
\ DETERIORATE DURING CONSTRUCTION OF THE PROPOSED CULVERT, A LOAD LIMIT MAY BE POSTED -4 CU. YDS.
AND MAY BE REDUCED AS FOUND NECESSARY DURING THE LIFE OF THE PROJECT. e INFORCING STEEL
N AT THE CONTRACTOR’'S OPTION, HE MAY SPLICE THE VERTICAL REINFORCING STEEL IN THE STAGE I 6,956 LBS.
\ INTERIOR FACE OF THE EXTERIOR WALL ABOVE LOWER WALL CONSTRUCTION JOINT. THE SPLICE STAGE II 10,658 LBS.
141°-007-00" \ \ LENGTH SHALL BE AS PROVIDED IN THE SPLICE LENGTH CHART SHOWN ON THE PLANS.EXTRA T0TAL 17614 LBS
(TAN T0 CURVEM \ WEIGHT OF STEEL DUE TO THE SPLICES SHALL BE PAID FOR BY THE CONTRACTOR. : -
\ \
(TvP.) Ry \ % FOR LIMITS OF TEMPORARY SHORING FOR MAINTENANCE OF TRAFFIC, SEE TRAFFIC CONTROL CULVERT EXCAVATION LUMP SUM
N ' \ PLANS. FOR PAY ITEM FOR TEMPORARY SHORING FOR MAINTENANCE OF TRAFFIC, SEE ROADWAY ,
\ \ PLANS. FOUNDATION COND. MAT’L
N . STAGE I 25 TONS
b N STEEL SHEET PILING REQUIRED FOR SHORING SHALL BE HOT-ROLLED. STAGE II 41 TONS
MTL GATE _X \ TOTAL 66 TONS
N \ DIMENSIONS FOR WING LAYOUT AS WELL AS ADDITIONAL REINFORCING STEEL EMBEDDED IN
s T NN BARREL ARE SHOWN ON WING SHEET. REMOVAL OF EXISTING STRUCTURE LUMP SUM
L N\ THE EXISTING BRIDGE SHALL BE PARTIALLY REMOVED AS SHOWN IN THE TRAFFIC CONTROL
L RAP " PLANS. THE EXISTING RAIL SHALL BE REMOVED AND REATTACHED TO THE REMAINING PORTION OF GEOTEXTILE FOR DRAINAGE
: . THE EXISTING BRIDGE. SEE SPECIAL PROVISION FOR “REMOVAL OF EXISTING STRUCTURE'. STAGE I 83 SO.YDS.
N STAGE II 93 SQ.YDS.
EXTSTING \ EXCAVATE A MINIMUM OF 1 FOOT BELOW CULVERT BEARING ELEVATION AND REPLACE WITH TOTAL 176 20.YDS
STRUCTURE #107 FOUNDATION CONDITIONING MATERIAL PER SECTION 414 OF THE STANDARD SPECIFICATIONS. -YDS.
PROPOSED GUARDRATIL CLASS I RIP RAP
(ROADWAY PAY ITEM STAGE I 6 TONS
AND DETAIL) (TYP.) STAGE II 5 TONS
TOTAL 11 TONS
[\ FOR UTILITY INFORMATION, TEMPORARY EDGE BEAM LUMP SUM
SEE UTILITY PLANS AND
\ SPECIAL PROVISIONS. HYDRAULIC DATA HORIZONTAL CURVE DATA
1 DESIGN DISCHARGE - <250 CFS PT STA 12+72.79
FREQUENCY OF DESIGN FLOOD - <2 YEARS A = 28° 42 56.2" (RT)
WOODS DESIGN HIGH WATER ELEVATION - 2234.0 D = 6° 30’ 00.0”
DRAINAGE AREA - 2.8 SQ.MI. L = 441.78
3 BASE DISCHARGE (Q100) - 1200 CFS T = 225.63
\ BASE HIGH WATER ELEVATION - 2236.28 R - 881.47"
/
\ @ OVERTOPPING DISCHARGE - 230 CFS GRADE POINT ELEV. @ STA. 12+66.58-L - - 2233.33
\ FREQUENCY OF OVERTOPPING FLOOD = <2 YEARS INVERT ELEV. @ STA. 12+66.58-L - - 2227.08
OVERTOPPING FLOOD ELEVATION - 2233.9 ROADWAY SIDE SLOPES = 2:1
LOCATION SKETCH @' PACE OF CULVERT PROJECT NO._17BP.14.R.90
w CARgT,
S GRAHAM COUNTY
:\%.‘:Q (.'-.V/Z
S N R Y=
- i o i STATION;_ 12+66.58-L-
I HEREBY CERTIFY THESE PLANS %A S
ARE THE AS-BUILT PLANS AS T SN SHEET 1 OF 6 REPLACES BRIDGE *107
-L-S> STATE OF NORTH CAROLINA
. 2231.7¢ EL. 2230.0¢ EL. 2228.6% EL. 2227.8¢ EL. 2225.9%  pec1on ENGINEER OF RECORD: DEPARTMENT OF TRANSPORTATION
Pichoblas Pierce RALETGH
03F097FA047D438... 1/6/2016
----------------------------- SINGLE 12 FT.X 4.0 FT
___________________________________________ - a a
‘ paWSP CONCRETE BOX CULVERT
_(A\n r_\" ‘_ ‘- T tati & Inf t t o
2070 = 2070 < 2070 = 2070 - 15401 Weston Parkway Suite 100 141 SKEW
Cary, NC 27513 - 919.678.0035
Mﬁ?ﬁﬁ?@ﬁ?ﬁ%’fﬁm REVISIONS SHEET NO.
PROFILE ALONG (I:_ CULVERT No  BY: pATE: N0 BY: DATE: C-1
DRAWN BY : N. PTERCE DATE : 07/2014 DOCUMENT NOT CONSIDERED FINAL 9 3 JoTAL
CHECKED BY : ___ M. HOBBS DATE . 08/2014 UNLESS ALL SIGNATURES COMPLETED [9 4 9

1/6/2016

R:\Raleigh O0ffice NCDOT\17BP GROUP 1\17BP.14.R.90_370107\Structures\Draf+ing\401_001_17BP.14.R.90_SMU_CUl.dgn




1/6/2016

PocuSign Envelope [D: SDIF0816-13DC-40DT-8450-0FCBOBSS67CI R:\Raleigh Office NCDOT\ITBP GROUP INITBP.I4.R.90.370107\S truc
usmo0428I
_L_
rd
ROADWAY FILL SLOPE
B SEE ROADWAY PLANS FOR ROADWAY WIDTH ¥
o i 1-3"
DETAIL “A" D
\ 3 | #4 Gl BARS B 151_43/4:1 -
- __“x\ ( M ~ - -
@ 4"CTS. N\ . \ &) i} -
I ®
I G bI N WING SLOPE T
\ J—— / L —_— T =a a p
1 e o . Qe . FOR 2:1 FILL . . * o
T 1r-—-~ S R N
ay o e s "
O | / —] \
z|<S CONST. JT (3) *8_S1 BARS - | i Q
;ﬂ %LL /— @ 5 CTS. I E\l a\: . < 131_10|/411 _
(@) 2> -
2l “4 Bl BARS (STREAM FACE) | ble LD @ ®
=z - . (3) #*8 S1 BARS — (5=
NI EL. 2,226.11 @ 5°CTS. | e
EL. 2227.08 # |_|J|':| EL. 2226.81 . ° I N| - 2I/8” 131_3|/2u 45/8”
¢ INVERT\JI L9 /8 CRADE 2.7 -~ CONST. JT. o o T l 1T T o
m ————————————————————————————————————————— — — e ———————— T — —
| | Y
1 47> / EPI Tz o ofg |—
) [ = oldd  4yE
B 7 -===1 ol T
(3) #8 S2 BARS oes) 7 3% WEEP HOLES | S [SEEN I
@ 3"CTS. —1___ = @ 10-0" £ CTS. | s
1 Y Yy~
. 9'-10" _|1-o0”
(NORMAL TO CULVERT)
g STAGE 2 . STAGE 1 R
CULVERT SECTION NORMAL TO ROADWAY (STAGE 1) END ELEVATION NORMAL TO HEADWALL SKEW
I HEREBY CERTIFY THESE PLANS
ARE THE AS-BUILT PLANS
13-4
8" 12'-0" 8" [qn o
6" C1 BARS @ 1'-0“CTS. 6" EMPORAR 8
2 Y - -
w6 Al 2"HIGH BEAM BOLSTERS__ EDGI—%NI%I-;(,:%I I/, @ X 10” ANCHOR BOLTS
- .B. -0” . W/ NUT AND WASHER
. BARS (58 @ 470TLTS : NO_CONSTRUCTION STAGGERED @ 4 CTS. STARTING
o Nld JOINT PERMITTED 51/, 5 6”“t FROM BEAM ENDS
— _ . yr — (SEE NOTE)
v P Va P 'y . Py a ' Py Py | A LOl - h *
7 s 1.3 N #40 ‘ -
SIRPTERY & LAloo BARS 1 LT AR @ oo _©
4 Bl BARS | (TYP.) c Y 1 /
3 N . L/; C_J |
S < I s o g \
C < . CL.|®» HIGH CH U 3 2/-0“(TYP.) ) N
~ CL. ~Q" oo = >~ e © @
s (CHLUT @ 3-0"CTS. i STAGE 2) e ° % PROJECT No.__17BP.14.R.90
3 >
T|SE A100 BARS ‘ +4 Bl BAR— - N 310 S2 paes GRAHAM
— . P @ 4°CTS. COUNTY
+ f : o ) 12+66.58
S AT = STATION: C L
: 24 “F" @ 5'-0" + CTS N | 3" NOTE: AFTER STAGE 2 IS COMPLETE, THE BEAM EEANER A e
- #6B A2 ) — WEEP HOLES SHALL BE REMOVED AND ANCHOR BOLTS 2/%"'-..{Q/G|Ng§§.-’;g§ SHEET 2 OF 6
BARS Cl1 BARS @ 6“CTS. CUT SMOOTH AND EPOXY APPLIED TO L5 ?\\\\\\\
- EXPOSED BOLTS TO PREVENT CORROSION. SOUTTIN STATE OF NORTH CAROLINA
RIGHT ANGLE SECTION OF BARREL DETATL “A” DESIGN, ENGINEER OF RECORD: DEPARTMENT OEA E'LRANSPORTATION
) L H
THERE ARE 54 “C” BARS IN SECTION OF BARREL ( Prichotus Pionce
L03F097FA047D438...
1/6/2016
T SINGLE 12FT. X 4FT.
||
B=WSP  |[CONCRETE BOX CULVERT
Transportation & Infrastructure
15401 Weston Parkway Suite 100 S T A G E 1
Cary, NC 27513 - 919.678.0035
WWW.WSpgroup.com
LICENSE NO. F-0891 REVISIONS SHEET NO.
No  BY: DATE:  |Nof BY: DATE: C-2
ASSEMBLED BY : M. HOBBS DATE : 0872014 DOCUMENT NOT CONSIDERED FINAL 1 3 I
CHECKED BY : N. PIERCE _ pate : 0872014 UNLESS ALL SIGNATURES COMPLETED |7 4 9




DocuSign Envelope |ID: 3D9F0816-13DC-40D7-8450-0FCB0B9567C9

- LENGTH OF CULVERT = 69'-0" _ - LENGTH OF CULVERT = 69'-0" _
. 9'-10" . 25'-10”(STAGE 1) _ . 9'-10" . 25'-10"(STAGE 1) _
. (57) *6 Al @ 6”CTS. _ 6'/>" . (57) *6 A2 @ 6”CTS. _ 6!/5"
(SEE BARREL SECTION) (SEE BARREL SECTION)
. (28) #4 Bl @ 1'-0“CTS. _ . (28) #4 Bl @ 1'-0“CTS. _
(STREAM FACE) (SEE BARREL SECTION) (STREAM FACE) (SEE BARREL SECTION)
-¢ * - -¢ * - —_
a
N 1°-11" N ol= N 1°-11" N
L- (MIN. (3) #8 S2 BARS ~ (MIN.)
""" X %OST” COTFS.ROOF SLAB == ==
- — {————— e —— = (BOT. LAB) X I -
—+ Z 3NN T — — — 5768 = **x~-—--—— - 7 ——F4 (3) *8 S1 BARS
A119 Q A108 ~] ~— N A119 : A108 —~{J A2 h 2
NN Ch [ ALOO = , "= A2 N T Z e < (@TOSP COTF&FLOOR
5 A 141° (TAN. F3 o I SLAB)
L41° (TAN N\ - 135° . Al TO CURVE) 135° —ALOO i A100 —~| 120°
C CULVERT 2oz C CULVERT LIz
\ a<3 mg \ é m@
o E% A (2) *4 Gl BARS o Eg %
1 12(E6€C5U5L8VE_FET ~iE S A100 @ 9"CTS. ¢ CULVERT M E ;”oi FCIT? .
ﬁv (IN HEADWALL) STA. 12+66.58 -L- W (LAP WITH
(3) #8 S2 BARS N R 1491 (3) *8@823 BCATRSS 11
@ 4”CTS. ~———y——========= HEF===9 “CTS. - Y —_— \\
(TOP & BOT. OF (TOP_& BOT. OF S — ,
ROOF SLAB) | EDGE BEAM) \;
CONST. JT. . (23) #*4 Bl @ 1'-0“CTS. :r @ . (23) %4 Bl @ 1'-0“CTS. | @
(STREAM FACE) (SEE BARRELI ISECTION) ' (STREAM FACE) (SEE BARRELI ISECTION) '
3 (46) *6 Al @ 6“CTS. | 1.5” (46) *6 A2 @ 6”CTS. | 1.5”
' (SEE BARREL SECT.) (SEE BARREL SECT.)
L 6” L 6” 6” L 6”
#6 A108 THRU A119 =6 A101-A107 %6 A108 THRU A119 =6 A101-A107
. @ 6“CTS. (30) *6 A100 @ 6“CTS. . @6"CTS. _ B @ 6“CTS. . (30) *6 Al00 @ 6“CTS. |l @6"CTSs.
(BOT. OF ROOF SLAB) (BOT. OF ROOF SLAB) BOT. ROOF SLAB (TOP OF FLOOR SLAB) (TOP OF FLOOR SLAB) (TOP FLR. SLAB)
(2 BAR/MARK) (2 BAR/MARK) (2 BAR/MARK) (2 BAR/MARK)
(k DENOTES SPLAYED “Al” BARS @ 6“CTS.WITH 2“MIN. CLEAR AT BAR ENDS) (FOR S1 BARS IN FLOOR SLAB & WING FOOTINGS, SEE WING SHEET)
(ALL “F’* BARS ARE SPACED 5'-0“* CTS. AND ADJUSTED AS NEEDED TO TIE TO “A2‘ BARS)
(k DENOTES SPLAYED ‘A2 BARS @ 6“CTS.WITH 2“MIN. CLEAR AT BAR ENDS)
PROJECT No._17BP.14.R.90
GRAHAM COUNTY
+ \SQ%._.;;'Q'{ ESSIgpa
ISR NS T — —
AT STATION:_ 12+66.58 -L
szh M s
/2/(%/0'"--54./.6.|N§}§.-':<§)\§ SHEET 3 OF 6
/////{/4 S oo Q\\\\\ N
M STATE OF NORTH CAROLINA
DESIGN ENGINEER OF RECORD: DEPARTMENT OF TRANSPORTATION
(—DocuS|gned by: RALEIGH
Plictoblos Picrce
;03F097FAO47D438...
DATE: 1/6/2016
SINGLE 12FT. X 4FT.
| ]
£sWSP  ||CONCRETE BOX CULVERT
Transportation & Infrastructure
15401 Weston Parkway Suite 100 S T A G E ]'
Cary, NC 27513 - 919.678.0035
A CENSE NG, Fogo! REVISIONS SHEET NO.
No|  BY: DATE: N0 BY: DATE: C-3
DRAWN BY : M. HOBBS DATE : 0872014 DOCUMENT NOT CONSIDERED FINAL 1 3 JoTAL
CHECKED BY : N. PIERCE _ pate : 0872014 UNLESS ALL SIGNATURES COMPLETED [2 4 9

1/6/2016

R:\Raleigh Office NCDOT\17BP GROUP 1\17BP.14.R.90_370107\Structures\Drafting\401_003_17BP.14.R.90_SMU_CU3.dgn

usmo04281
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Docusign Envelope ID: 3D9F0816-13DC-40D7-8450-0FCBOBIS67CY R\Raleigh 0ffice NCDOTNITBP GROUP INITBPJ4.R.90.370007\Struc
usmo
_L_
ROADWAY FILL SLOPE ™
5 SEE ROADWAY PLANS FOR ROADWAY WIDTH N
-3 | [ —
R DETAIL “B”
#4 Gl BARS N - 151_4_7/411 R
m _ > ) (3) *8 S2 BARS ~ ) }
=1 51 o /’ \ e
WING SLOPE 7y i L~ eed )\ S~ —_
FOR 2:1 FILL B : E,DI iy, ( Iy A \ & 6" BEVEL
O ol = \_ee®| S _ " . Q UPSTREAM
— | ———— 3 = ! A END ONLY
=0 g |G |
T A pp \\ e / - ¥ T N\
L(3) #8 S1 BARS ) Z<Z[ *, CONST. JT. A o
| @ 5"CTS. wlo, 64 — / N < 13-10'/s"
| GRADE 2.77% . ZlFzrie ( N - .
| (3) #8 S| BARS m Qi&uém <4 Bl BARS (STREAM FACE) _ \\ oS L|F @ @
" S ¢ - 1| >
| @ 57CTs. ELEV. 222738 Pls, S ELEV.2.227.08 ELEV. 2,226.81 ) a 2/ 1331/, 45
o CONST.JT. &~ O Tyos € INVERT ( NN A
_I _________ N ___T_ ____________________ g_ﬁ____i% —————————————— A\\ \/ \/ O l O
L»E'Zo\ i iof \ _________ ) AA =Cl>né'_:-
_______ | - - ol =1t
3 1> .
a 3G WEEP HOLES® 1 Lk | ~E LlE
| @ 10°-0” £ CTS, —X = —h A\ — Sif=
| (3) #8 S2 BARS ! 1~
1'-0” @ 3“CTS.
9'-10" _
(NORMAL TO CULVERT)
. STAGE 2 L STAGE 1 _
I HEREBY CERTIFY THESE PLANS
ARE THE AS-BUILT PLANS
13-4"
8" 12-0" 8"
6" Cl BARS @ 1'-0”CTS. 6"
i BARS 2”HIGH BEAM BOLSTERS
: B.8.) @ 4-0"CTS. NO CONSTRUCTION
o Nld JOINT PERMITTED
v 5 ' ] 5 ' S 5 [ ] [ ] ] 'l + v .\ :.Ol 6” ll 4”
/| ., s N L AN -
P+ PR & A100 BARS 1 2" #4 “'C' BARS
#4 Bl BARS (TYP.) @ N - (STAGE 1)
3 I . :| | L NI "’l (TYP.)
o o '; &'I\r C2L" S/ZHQ(I;EiHCEﬂEeIHggTEF% %; T B
= : H.C.U) @ 3'-0”CTS. :
o (CH.LCUJT® 3-0"CTS i /Al S IS A PROJECT No. __17BP.14.R.90
e (
< QL_, \\||I|H///
i Y A100 BARS S CARG, GRAHAM COUNTY
T : / : T _______ S Y
. o i LD G | == 3SYE4A7L9("=:V’; STATION: 12+66.58 L
S = WErr o By \ 3 g (3) *8 S2 BARS B fws
= A2 BARS fUFT @ 507 LTS B L WEEP HOLES @ 4 CTs. \%\ LM S SHEET 4 OF 6
Cl BARS @ 6"CTS. %4 Bl BAR S
IR STATE OF NORTH CAROLINA
RIGHT ANGLE SECTION OF BARREL DETAIL “B’’ DESIGN ENGINEER OF RECORD: DEPARTMENT OF TRANSPORTATION
ocuSigned by: L H
THERE ARE 54 “'C’* BARS IN SECTION OF BARREL (tichotos Picroe
L03F097FAO47D438... 1/6/2016
DATE:
SINGLE 12FT. X 4FT.
H
EsWSP  ||CONCRETE BOX CULVERT
T W Pay St 00 STAGE ¢
Cary, NC 27513 - 919.678.0035
¥ LICENSE NO. F0801 REVISIONS SHEET NO.
No|  BY: DATE:  |No| BY: DATE: C-4
ASSEMBLED BY : . M. HOBBS _ paTe : 08/2014 DOCUMENT NOT CONSIDERED FINAL 1 3 ToTAL
CHECKED BY : N. PIERCE _ pate : 0872014 UNLESS ALL SIGNATURES COMPLETED |2 4 9




DocuSign Envelope |ID: 3D9F0816-13DC-40D7-8450-0FCB0B9567C9

. LENGTH OF CULVERT = 69'-0" .
. 43'-2"(STAGE 2) _
5 9'-10" -
. (81) *6 Al @ 6”CTS. _
(SEE BARREL SECTION)
] (40) *4 Bl @ 1'-0"CTS. -
(STREAM FACE) (SEE BARREL SECTION)
:*>
_L_
@
N : : (3) 8 S2 BARS
NIV S p—p—— - [ ——— o N ———— = ' @ 4"CTS.
- ALOT NIRRT (TOP & BOT.OF
Al > A100 = (MIN.) \\ ROOF SLAB)
q- S 141° (TAN.
(2) *# 0 & 0
@ 9"CTS. 120 é’ §§ ¢ CULVERT 135° \
o\ (IN HEADWALL) m| & \
75 ~|De
) ‘ \ Ol <
< N gm
Q (3) #8 S1 BARS * @ € CULVERT
ANES @ 5"CTS. L STA. 12+66.58 -L-
SN (BOT. OF ) L
J‘ch/_ ROOF SLAB) %,
A\ = i A].OO
e
<‘;‘L \ %Q,b‘\\‘\ T\ ———— - ———————————————— ——— — —
A < 2
: QL
% < ”
%
¢
0 @2 ||l (45) #4 Bl @ 1'-0”CTS. (STREAM FACE) (SEE BARREL SECTION) .
3 (91) *6 Al @ 6”CTS. (SEE BARREL SECTION) _
o ||
26 Al101-A107 *6 ALO8 THRU A119
. @e"CTs. || (65) *6 A100 @ 6”CTS. L @ 6"CTS. R
(TOP FLR. SLAB) (TOP OF FLOOR SLAB) (TOP OF FLOOR SLAB)
(2 BAR/MARK) (2 BAR/MARK)
(% DENOTES SPLAYED “Al’’BARS @ 6”CTS.WITH 2“MIN. CLEAR AT BAR ENDS)
. LENGTH OF CULVERT = 69'-0" _
. 43'-2"(STAGE 2) ;
- 91_10” _
. (81) *6 A2 @ 6”CTS. _
(SEE BARREL SECTION)
. (40) #*4 Bl @ 1'-0"CTS. -
- (STREAM FACE) (SEE BARREL SECTION) §
*
- _L_
< (3) 8 S2 BARS
I e @ 3"CTS.
N 1-11" 7 (TOP & BOT. OF
<— A100 = (MIN.) N\ FLOOR SLAB)
5 141° (TAN.]|
— A101 ":'a 70 ICURVE)
& Lz C CULVERT\
) @ L& PROJECT No._ 17BP.14.R.90
5 Ole< ¢ CULVERT
' xm T,
O(“ (3) *8 S1 BARS N PN STA. 12+66.58 -L- \\\\\\\\\A CARY ., GRAHAM COUNTY
< " \ ~ " 0"+ SQuersnl
AN\ @ 5”CTS. w - (8) *4 F1 @ 5'-0"% _ SSEES 1
- A (TOP OF \\, % (LAP WITH A2 BARS) | ST g Y S STATION: 12+66.58 -L
S\&  FLOOR SLAB) o0 A X ~ A100 EEA NI WE
O\ . | 2B e S SHEET 5 OF 6
(;L \‘ /////{/ 45 ..... : Q\\\\\\
A M STATE OF NORTH CAROLINA
7 " DocuSigned by: L H
% @2 || (45) *4 Bl @ 1'-0”CTS. (STREAM FACE) (SEE BARREL SECTION) e
L03F097FAO47D438...
(91) *6 A2 @ 6”CTS. (SEE BARREL SECTION) 1/6/2016
- > DATE:
6" 4" SINGLE 12FT' X 4FT'
*6 A101-A107 | [T — [T =6 Al08 THRU All9 /l
_ @6"CTS. ||, (65) *6 A100 @ 6"CTS. L @ 6" CTS. _ //IWSP CONCRETE BOX CULVERT
(TOP FLR. SLAB) (TOP OF FLOOR SLAB) (TOP OF FLOOR SLAB) Transportation & Infrastructure STAGE 2
(2 BAR/MARK) (2 BAR/MARK) 15401 Weston Parkway Suite 100
PLAN OF FLOOR SLAB (STAGE 2) s
LICENSE NO. F-0891 REVISIONS SHEET NO.
(FOR SI BARS IN FLOOR SLAB & WING FOOTINGS, SEE WING SHEET) — o, PYETIR P R — Cc-5
(ALL “F’* BARS ARE SPACED 5'-0"* CTS.AND ADJUSTED AS NEEDED TO TIE TO ‘A2’ BARS)
DRAWN BY : M. HOBBS  pate : 08/2014 (% DENOTES SPLAYED “'A2" BARS @ 6“CTS.WITH 2“MIN. CLEAR AT BAR ENDS) DOCUMENT NOT CONSIDERED FINAL 1 3 dneets
CHECKED BY : N. PIERCE _ pate : 0872014 UNLESS ALL SIGNATURES COMPLETED [2 4 9

1/6/2016
R:\RC|(I)e4i298t‘1l Office NCDOT\17BP GROUP I\17BP.14.R.90_.370107\Structures\Drafting\401_005_17BP.14.R.90_SMU_CU5.dgn
usmo



DocuSign Envelope ID: 5C1F8C3D-5EEF-4AA8-B978-3A386389C681

BAR TYPE — BAR SCHEDULE STAGE 1 —| — BAR SCHEDULE STAGE 2 —
BAR | NO. |SIZE | TYPE| LENGTH |WEIGHT| BAR | NO. |SIZE]|TYPE| LENGTH | WEIGHT
NOTES STAGE 1 QUANTITIES b _2 Al 103 | *6 1 8'-10" 1367 | Al 172 | *6 1 8'-10" 2282
NATIVE MATERIAL EXCAVATED FROM THE EXISTING STREAM BED CLASS A CONCRETE < s Az | 103 | *6 | 1 6°-10" 1057) Az |17z | *6 | 1 6-10" | 1765
OR FLOOD PLAIN AT THE PROJECT SITE DURING CULVERT SARREL @ L1926 CY/FT 308  CY @ ==
CONSTRUCTION SHALL BE STOCKPILED AND LATER PLACED IN L . . Ll 200 T 60 | e (SR | 13-0 172 | at00 | 130 | e | <TR 30" 538
THE PROPOSED CULVERT BETWEEN SILLS TO PROVIDE A CONTINUOUS WINGS, ETC. 7.7  CY 6“R | - - _ =
LOW FLOW CHANNEL.NATIVE MATERIAL IS SUBJECT TO APPROVAL STLLS 1.5 CY — ¥ AlOl | 4 6 | STR | 11"-11 72 | Alol | A4 6 |STR | 11'-11 2
BY THE ENGINEER AND MAY BE SUBJECT TO PERMIT CONDITIONS. TOTAL 100  cy S\ AO2 | 4 #6 | STR | 10°-2" 61 | A102 | 4 26 | STR 10°-2" 61
. RV " g # -y
THE STOCKPILED NATIVE MATERIAL SHALL BE PLACED AS SHOWN AL | 41/ AlOS | 4 | °6 | STRL 8-> ol | A1OS | 4 | %6 |STR | 8-> 01
IN THE “PLAN OF FLOOR SILL LAYOUT" SKETCH TO PROVIDE A 1'-6” REINFORCING STEEL A2 2172 Alo4 | 4 6 | STR| 6'-8 40 | Alo4 | 4 6 |STR | 6'-8 40
DEPTH LOW FLOW CHANNEL BETWEEN LOW FLOW SILLS, AND SHALL AlO5 | 4 %6 | STR 4-11" 30 | a105 | 4 26 | STR 4'-11" 30
BE PLACED TO THE DEPTH OF 2'-O“BETWEEN HIGH FLOW SILL. BARREL & SILLS 6,634 LBS. BAR DIMENSIONS ARE OUT TO OUT. A106 4 "G STR 3_3” 20 A106 4 #g STR 3 -3 20
WINGS, ETC. 322  LBS. — —
SUPPLEMENTAL STONE OF SIMILAR CHARACTERISTICS OF THE NATIVE TOTAL Toe  Lbs SPLICE LENGTH TABLE [a07 [ 4 | *6 | STR]| 1-6 3 | a07 | 4 | #6 |STR| 1-6 3
MATERIAL MAYBE USED AS NECESSARY WITH APPROVAL BY ENGINEER. : y BAR SIZE LENGTH AlO8 | 4 #6 | STR | 12'-3" 74 | Al08 | 4 26 | STR 12-3" 74
% CULVERT EXCAVATION LUMP SUM A0S | 4 %6 | STR 11-3" 68 | A109 | 4 26 | STR 11'-3" 68
THE ENTIRE COST OF WORK REQUIRED TO PLACE THE EXCAVATED
MATERTAL SHALL BE INCLUDED IN THE CONTRACT LUMP SUM FOUNDATION COND. MAT'L 25 TONS C 4 1'-11" A110 4 *6 | STR 10-3" 62 A110 4 *6 | STR 10°-3" 62
PRICE BID FOR CULVERT EXCAVATION. Al11 4 %6 | STR 9'-3" 56 | Alll 4 26 | STR 9'-3" 56
+ Al12 4 %6 | STR g8'-3" 50 | Al12 4 6 | STR g'-3" 50
THE ENTIRE COST OF WORK REQUIRED TO CONSTRUCT THE SILLS — —
SHALL BE INCLUDED IN THE VARIOUS PAY ITEMS. Al13 4 %6 | STR 7'-3 a4 | A113 4 #6 | STR 7°-3 44
Al14 4 %6 | STR 6'-3" 38 | Al14 4 6 | STR 6'-3" 38
19 S SAGEL IHR M g o0 eLevaTion STAGE 2 QUANTITIES I T W
Alle | 4 %6 | STR 4'-3" 26 | Alle | 4 26 | STR 4'-3" 26
DO NOT SET ELEVATION OF HIGH SILL ABOVE BANK FULL. CLASE?AF’?REONCRETE P e AM1T | 4 ®6 | STR 37-3" 20 | Al17 | 4 *6 | STR 3-3" 20
L @ ) Y/ ) Y — —
A118 4 %6 | STR 2'-3 14 | a118 4 26 | STR 2'-3 14
NUMBER OF SILLS DETERMINED BY THE ENGINEER. WINGS, ETC. 7.7 CY AILS 2 6 | STR -3 3 ALLS 2 6 |STR -3 3
SILLS 2.2 CY
TOTAL 6l.4 CY Bl 51 | #4 | STR| 5-8 193 | BI 85 | #4 | STR 5 -8" 322
REINFORCING STEEL C1 108 | #4 | STR 16'-1" 1160 C1 108 | #4 [ STR 23'-8" 1707
BARREL & SILLS 10,336 LBS.
WINGS, ETC. 322 LBS. D1 4 %6 | STR | 2'-7” 16 D1 6 =6 | STR 2'-7" 23
TOTAL 10,658  LBS. D2 4 #6 | STR 2-1" 13 D2 6 =6 | STR 2-1" 19
% CULVERT EXCAVATION LUMP SUM
FOUNDATION COND. MAT'L 41 TONS Gl | 2 | ®4 |STR] 1570 20 | Ol | 2 | * |STR| 1570 20
% CULVERT EXCAVATION PAY ITEM PAID ONCE FOR THE PROJECT. 3 7 7 <R 59" >3 3 2 7 TSR 59 e
F2 1 ®4 | STR 5-0" 3 F2 1 =4 | STR 5-0" 3
F3 1 ®4 | STR g'-3" 6 F3 1 =4 | STR g8'-3" 6
F4 1 #4 | STR 33" 2 F4 1 24 | STR 33" 2
12°-0” SPAN
= = S1 #8 | STR 15-0" 240 S1 6 #8 | STR 15-0" 240
2'-0" 8'-0" 20" S2 12 =8 | STR | 18'-4" 587 | S2 12 #g | STR 18'-4" 587
HIGH SILL
I N oW SILL N 2 LAYERS OF 30 LB.
ROOFING FELT TO y
1 | ; f I_,/PREVENT I (TyP.) REINFORCING STEEL LBS. 6,634 | REINFORCING STEEL LBS. 10,336
oy | | ‘/
N N >
© “\CD1 6 DOWELS -
- (TYP. EA. END)
C CULVERT
] S\ aYZi
(4) 631_4[)”C-B|-2RS @ D2 ®o DOWELS I STA. 12+66.58 -L-
ELEVATION CLASS T 15'-0 e 16'-0 e 13'-0 ol e 1'-0
LOOKING DOWNSTREAM RIP RAP
(TYP.) CONST.
I /JOINT ,
) 44 SILL
1'-0" Nl LY (TYP. EA. END)
] -~ SO5 SIS B o | Ce e
/_\ @O 6)0 0 \\ O 755 08/0 - PROJECT NO. 17BP=14¢R:90
— N oV 4 T
T e _ N/ S GRAHAM
+ - % *6 DOWEL (TYP.) AT o 0 200 0280 T \\\;2\*-%35'&3'5;5;/‘/ 12+66 58COL|1NTY
y ’ " OOC>O OQS-\ - — OO O OOOC OO :\\ % ."..QQ\ 4( .."._57//1 + - -
A MAX. SPACING OF 4’-0 - e=ex o, - S St - . o
§ N AR A A %ﬁ_} \—‘%" %@@% %_) cbﬂ E—Z' 337E4A7L9 - LU\E S T A T I ON.
}_ 4 > ZOn, Qs
S 2 LAYERS OF 30 LB. \—(B3AFLFOLCEASTIONS) c,j%-‘gﬁ..':ff--;egis SHEET © OF ©
"’“’T 588\5%“? g%h-{) ITOYP-) e H%EHIVELSAV¢TEIRE€L IN . 10" ~93°10" | (TYP.) RIS STATE OF NORTH CAROLINA
DESDIGS!\] EL\]GINEER OF RECORD: DEPARTMENT OF TRANSPORTATION
SECTION THROUGH SILL 0] NATIVE MATERIAL IN Hiototos, Pioros RALEIOH
% DOWELS MAY BE PUSHED INTO GREEN CONCRETE LOW FLOW SILL B 43'-2"(STAGE 2) R 25'-10" (STAGE 1) R p— SINGLE 12FT. X 4FT
AFTER SLAB HAS BEEN FLOAT FINISHED o o - DATE: 4/20/2016 ° °
CULVERT SILL DETAILS CLAN OF FLOOR SILL LAYOUT =_WSP e A
LOW FLOW SILLS DENOTED BY CROSSHATCHED AREA. ///.
Transportation & Infras_tructure B I L L OF MA T ER I AL
15401 Weston Parkway Suite 100
Cary, NC 27513 - 919.678.0035
Mﬁ&ﬁ?ﬁﬁ?ﬁ%ﬁgﬁm REVISIONS SHEET NO.
No|  BY: DATE: no  BY: DATE: C-6
DRAWN BY : M. HOBBS DATE : 08/2014 DOCUMENT NOT CONSIDERED FINAL 9 3 10TAL
CHECKED BY : N. PIERCE _ pate . 08/2014 UNLESS ALL SIGNATURES COMPLETED |2 4 9
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DocuSign Envelope ID: 3DSF0816-13DC-40D7-6450-0FCBOB9SE7CY R:\Raleigh Office NCDOT\I7BP GROUP I\1TBP.14.R.90.370107\Str
usmo04281
BAR TYPES BILL OF MATERIAL
(2)-%4 73 (2)-%4 72 BAR NO. |SIZE | TYPE | LENGTH | WEIGHT
L . AND (2)-#4 71 _ ) (1)-%4 74 (3)-%4 75 (3)-%4 76 (3)-%4 77 _ 4_311 ALL BAR DIMENSIONS ARE OUT TO OUT. 1 2 Y TR 310" 3
“Z""BARS @ 1'-0”CTS. “Z'"BARS @ 1'-0"CTS. H2 4 %4 STR 21 6
@ \v H4 4 % STR 4'-2" 11
"o H5 12 4 [ STR| 8'-4" 67
o5 T1 = He | 4 | *4 [STR| 5'-37 14
' HT 4 #4 | STR| 1'-0" 3
‘ ‘ H8 20 #4 2 3'-3" 43
11_31/ ll_on Hg 4 #4 STR 81_71/ 23
| S g s A A
N ./.122 N NL | 6 | 4 | 3 | &-1" 24
| T 73 \ al S @ S N2 | 4 | *4 | 3 | 55 | 14
N 9" ~— N3 ‘ 9" N —\ T N3 4 #4 3 4,_6,, 12
< & / o 1 1 o N4 8 #4 3 6'-4 34
y ©y A ©y Y < N5 4 #4 3 5'-11" 16
—+ \\/ ! NG 6 %4 3 5-3" 21
‘ ‘ N7 6 #4 3 4'-0" 18
Ié 1’_3” 11_8?%41/
®= T1 6 %5 | STR | 5'-9” 36
¢ rexe. Ll N . S| ol ol | o] | = 72 | 6 | *5 | STR| 10-3 64
“EXP. JT.
JT. MATERIAL -6 [ MAlTEE\’IALJ | S S O O O L} —
-6 N V1 6 | *4 [ STR| 4'-0 16
1'-6" 107 N @ V2 4 | #q4 [ STR| 3-4” 9
- 2" CL. ® YRR R R R RY V3 4 | =4 [ STR| 2'-6" 7
| L } 10'-3" . REEER RS V4 | 8 | *4 | STR| 4-3" | 23
gin B g o A IS o IR Y P V5 4 #4 | STR [ 3'-10” 10
51_91/ 6’/\] V6 6 #4 STR 3I_ZH 13
) - A 17 0//9” 67 RAD. Y Y ¥ Y Y Y Y Vi 6 "4 STR 2'-5" 10
“V* BARS —|
N 1] 7 I Z1 4 #4 4 4'-3" 11
2|5 STREAM T U BARS Y 72 | 4 | *a | a4 | 3-1 10
‘ED S FACE=—4]{ s 8" ~11”
ke Z3 4 #4 4 2'-11 8
vT|e 11 . - (g ; Z5 6 | *4 | 4 4-0" 16
R ;r‘ S 21 3'-9 6" -0
PI_ AN W2 Y CONST. JT. .{‘ “Z” BARS I:O PI_ AN W]. 22 31_11/ 6” 26 6 *4 4 3 _5 14
. LL L \_ - ot > Z7 6 #4 4 2"10" 11
) B c Z3 2'-5" 6"
I C ) 9l - -t REINFORCING STEEL
< : \ =y 74| 4'-1" | 6" FOR 4 WINGS 644 LBS
\ A ‘ , " 1 ”'
~ 3 - 5|, 36 L CLASS A CONCRETE (STAGE 1)
O T"" BARS 76 211" 6" 2 WINGS 5.3 CY
3 (TYP.)
1 " - - — o R 1 HEADWALLS 0.7 CY
1], 2'-4 L 1 END CURTAIN WALLS 0.8 CY
8" 2 EDGE BEAMS 0.9 CY
TOTAL 7.7 CY
) HK. CLASS A CONCRETE (STAGE 2)
WING W2 @ 2 WINGS 5.3 CY
1 HEADWALLS 0.7 CY
SECTION 1 END CURTAIN WALLS 0.8 CY
2 EDGE BEAMS 0.9 CY
(2)-#¥4 V3 (2)-%4 V2 TOTA 77 y
3 AND (3)-#4 VI 0" OTAL C
"V BARS @ 1-0"CTS. L (4)-#4 V4 (2)-*4 V5 (3)-*4 V6 (3)-*4 VT _ 3" el
\\VII BARS @ II_OIICTS. —— — 2” CL
C 1"EXP. JT.— C 1”"EXP. JT. MATERIAL
MATERIAL 2 2 Ut
|_
(@]
¥ J >oed g ! | "V BARS =
: e T / oF® N \( 3 ;
1 N T l 1 —
p T o qd 4
N / < E- (q\] @ \\Nu BARS
T ¥iw w |5 H8 \\ STREAM
! — A Tz NE GRS — ][ o SIREAM, 1. PROJECT No. _17BP.14.R.90
(TYP.) 83 oI° o . = FILL FACE
S =5 E S . . S, GRAHAM COUNTY
— i <|Z << |- — : < SRSES S £
+ 2| consT._|[rtvs TEs |} InmnE =Y . ik Va7 L5 “Lve V1T ? CONST. JT : /A 12+66.58 -L-
i I CONST. & 7 Iy l g 53, "~ STATION: o L
JT. 57 © # KAR Z'' BARS S i sEm Y = H
| s G <t £ e B N P HE T " “ — 2 G
N 3 L i (ID //////5/ K?CINEQ'%‘.&\\\\
ol “LN3 [TN2 T “iNg [TLNS SN NTST ol < — \ P YTV
Y .y i A G STATE OF NORTH CAROLINA
ZO“ NI Zo“ N d “T" BARS DEDSo}ug;ig\rLdEyNCINEER OF RECORD: DEPARTMENT OEALEIBANSPORTAHON
:I—c 2 2 :I_. Y ;ﬂ (TYP.) E&«&Aolm Pierce
Y Y 03F097FA047D438...
1/6/2016
8. DATE: WINGS FOR
. (2)-#8? N33 (24)-"\:? N2 (4)-%4 N4 (2)-24 N5 (3)-*4 N6 (3)-24 N7 3 /. WSP CONCRETE BOX CULVERT
" ( )_# - > [—————
Mg b - “N" BARS @ 1'-0"CTS. u H = 4-0" SLOPE = 2:]
“N'“BARS @ 1-0"CTS. pu :
WING Wl Transpo?tation&Infras_tructure 600 OR ]_200 SKEW
15401 Weston Parkway Suite 100
ELEVATION W2 ELEVATION Wl SECTION Cary, NC 27513 - 919.678.0035 STAGE 1 & 2
T CENSE RO, Froger REVISIONS SHEET NO.
no| By paTE:  |nol By DATE: C-7
ASSEMBLED BY : M HOBBS DATE :08/14 DOCUMENT NOT CONSIDERED FINAL 1 3 SHEETS
CHECKED BY : N. PIERCE DATE :08/14 UNLESS ALL SIGNATURES COMPLETED 2 4 9




DocuSign Envelope |ID: 3D9F0816-13DC-40D7-8450-0FCB0B9567C9

NOTES

_L_
THE GUARDRAIL ANCHOR ASSEMBLY FOR CULVERTS SHALL CONSIST OF THE FOLLOWING
COMPONENTS :

69°'-0" A. FERRULES SHALL BE MADE FROM STEEL MEETING THE REQUIREMENTS OF AASHTO MI169,
GRADE 12L14 AND SHALL HAVE A MINIMUM LENGTH OF THREADS OF 2!/

- \33 4 — 35°-8 . B. 4-1"@& X 2/, BOLTS WITH WASHERS, BOLTS SHALL CONFORM TO THE
REQUIREMENTS OF ASTM A307. BOLTS AND WASHERS SHALL BE GALVANIZED.

C POST AND GUARDRAIL (AT THE CONTRACTOR'S OPTION, STAINLESS STEEL BOLTS AND WASHERS MAY BE
ANCHOR ASSEMBLY (TYP.) USED AS AN ALTERNATE FOR THE 1" @& X 2'/a" GALVANIZED BOLTS AND
WASHERS. THEY SHALL CONFORM TO OR EXCEED THE MECHANICAL REQUIREMENTS
OF ASTM A307. THE USE OF THIS ALTERNATE SHALL BE APPROVED BY THE

ENGINEER.)
C. WIRE STRUTS SHOWN IN THE GUARDRAIL ANCHOR ASSEMBLY FOR CULVERTS DETAIL

_______________ ARE MINIMUM ALLOWABLE SIZE AND SHALL HAVE A MINIMUM TENSILE STRENGTH
DIRECTION _ OF 100,000 P.S.I. AS AN OPTION, A %g¢'* @ WIRE STRUT WITH A MINIMUM TENSILE
141°-00"-00" Z OF FLOW STRENGTH OF 90,000 PSI IS ACCEPTABLE.

(TAN. TO CURVE)
(TYP.)

\

A

THREADS MAY BE RECUT AS NECESSARY TO INSURE FIT.

\<120°'00"00” GUARDRAIL ANCHOR ASSEMBLY WITH BOLTS SHALL BE ASSEMBLED IN THE SHOP. BOLT

04 CULVERT—\\\

THE COST OF THE GUARDRAIL ANCHOR ASSEMBLY FOR CULVERTS COMPLETE IN
PLACE, SHALL BE INCLUDED IN THE UNIT CONTRACT PRICE BID FOR CLASS A"
CONCRETE.

FERRULES TO BE PLUGGED DURING POURING OF SLAB AS RECOMMENDED BY THE
—_\— MANUFACTURER.

AT THE CONTRACTOR’S OPTION, FERRULES WITH OPEN OR CLOSED ENDS MAY BE USED.

PAYMENT FOR GUARDRAIL, POSTS, AND POST BASE PLATES IS INCLUDED IN ROADWAY
PAY ITEMS.

SLAB REINFORCING STEEL MAY BE SHIFTED AS NECESSARY TO CLEAR GUARDRATIL
ANCHOR ASSEMBLY. CARE SHOULD BE TAKEN TO KEEP THE SHIFTING OF REINFORCING
STEEL TO A MINIMUM.

€ CULVERT
STA. 12+66.58-L-

THE CONTRACTOR MAY USE ADHESIVELY ANCHORED ANCHOR BOLTS IN PLACE OF
GUARDRAIL ANCHOR ASSEMBLY. LEVEL TWO FIELD TESTING IS REQUIRED, AND THE
YIELD LOAD OF THE 1”@ BOLT IS 21.8 KIPS. FOR ADHESIVELY ANCHORED ANCHOR
BOLTS OR DOWELS, SEE STANDARD SPECIFICATIONS.

FOR CULVERTS 24FT OR LESS, SEE ROADWAY STD 862.01 SHEET 10 OF 12 AS
OPTIONAL GUARDRAIL PLACEMENT.

PLAN

SHOWING : GUARDRAIL ANCHOR ASSEMBLY SPACING. i AQ}jyﬁ \

11

-l 1] 1 X L
-

-, 1] 1l 1

K h " " € POST AND GUARDRAIL :
! I I I \ ANCHOR ASSEMBLY 2\ < L /-2

\ 1 1 1

N :: e PLAN

1 1 1
r 1'-2"

=l 1" Y itttk ol R
Re n 1" "
| THREADED STEEL FERRULE TO |
FIT 1”@ X 2 /4’ BOLT WITH |
ROUND WASHER. e

S i ! |
. . . PROJECT No._17BP.14.R.90
265" & WIRE STRUT \\\\\\\é"AH//,,( ) GRAHAM COUNTY

N T < &
TACK — 375" @ WIRE STRUT g ::,.-q% -, (..._.Evg STATION: 12+66n58 _L_

B | J |
y m:ﬁ:\\\\m I/:)\\
S S - S ANF S 't
' |
|

\/a'' TYP,

ﬂ_

] 1L
7 n n S

7 1 1 LN
/’ 1] 1] S

, n n N
, n n

. 7' n TR N

I R I
b " SHIM IF NECESSARY
‘ ' v (MAXIMUM OF )

1 O 3/4 n
§/
o)
Q\

SLAB

\ 1 1 1 -t ]
WELD

14"

(rt
¢

SLAB
A/

2 2 2 t _ ) ‘kl | //HIIH\H\\\\\ STATE OF NORTH CAROLINA
I Y VN y ; DEs:;%j%g;NEER OF RECORD: DEPARTMENT OiALlGIR:ANSPORTATION

U e e e e 1 11
1 1
THIS SUPPORT SHALL MEET THE NO. & GAGE WIRE i STANDARD
REQUIREMENTS AS SPECIFIED DATE: 1/6/2016

- FOR SUPPORTS FOR REINFORCING ANCHORAGE DETAILS FOR

- STEEL. SEE SPECIFICATIONS.
_ ELEVATION SIDE VIEW pmWSP GUARDRAIL ANCHOR ASSEMBLY
SECTION A_A SECTION B B Transp%ion&Infrastructure FOR CULVERTS

15401 Weston Parkway Suite 100

GUARDRAIL ANCHOR ASSEMBLY FOR CULVERTS Cary, NC 27513 - 919.678.0035

o
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DocuSign Envelope |ID: 3D9F0816-13DC-40D7-8450-0FCB0B9567C9

STRENGTH I LIMIT STATE
MOMENT SHEAR
OX -
o L @ = o S L
o o o o o o @
22 S x 2| S ritFal BT Tesr | 3
= o o = SF: = s < e Z
= =>
] O I35 o == T O =z = Ll < W =z = Ll < W Ll
o~ T 2Z — Z~ 2 Lo — > =5 it = =< =5 it %
-+ o W w O So H<l o < < o ke i < o ke i o
1 > =T (& >z — L o o Ll — Ol o o Ll — QO _Jwl o
HL-93 (INVENTORY) | N/A D 1.28 -- .75 | 1.36 1 TOP SLAB 6.67 | 1.28 1 TOP SLAB 0.67
DESIGN HL-93 (OPERATING) N/ A 1.65 -- 1.35 1.77 1 TOP SLAB 6.67 1.65 1 TOP SLAB 0.67
LOAD
RATING HS-20 (INVENTORY) | 36.000 | (2) 1.40 50.40 | 1.75 1.40 1 TOP SLAB 6.67 1.75 1 TOP SLAB 0.67
HS-20 (OPERATING) | 36.000 1.82 65.52 | 1.35 1.82 1 TOP SLAB 6.67 2.26 1 TOP SLAB 0.67
SNSH 13.500 2.55 34.43 | 1.40 2.55 1 TOP SLAB 6.67 3.55 1 TOP SLAB 0.67
SNGARBS? 20.000 2.39 47.80 | 1.40 2.39 1 TOP SLAB 6.67 3.27 1 TOP SLAB 0.67
L
§ SNAGRIS2 22.000 2.55 56.10 | 1.40 2.55 1 TOP SLAB 6.67 3.55 1 TOP SLAB 0.67
G | sncoTTs3 27.250 @ 1.59 43.33 | 140 | 1.70 1 TOP SLAB 667 | 1.59 | TOP SLAB 0.67
3‘0 SNAGGRS4 34.925 1.87 65.31 | 1.40 1.87 1 TOP SLAB 6.67 2.00 1 TOP SLAB 0.67
(@)
Z SNS5A 35.550 1.85 63.92 | 1.40 1.85 1 TOP SLAB 6.67 1.88 1 TOP SLAB 0.67
wm
SNS6A 39.950 1.86 74.31 1.40 1.86 1 TOP SLAB 6.67 1.92 1 TOP SLAB 0.67
LEGAL SNSTB 42.000 1.86 78.12 | 1.40 1.86 1 TOP SLAB 6.67 1.86 1 TOP SLAB 0.67
LOAD
RATING | TNAGRIT3 33.000 2.55 84.15 | 1.40 2.55 1 TOP SLAB 6.67 3.02 1 TOP SLAB 0.67
-
= TNT4A 33.075 2.03 67.14 | 1.40 2.03 1 TOP SLAB 6.67 2.03 1 TOP SLAB 0.67
0 TNT6A 41.600 1.86 77.38 | 1.40 1.86 1 TOP SLAB 6.67 1.88 1 TOP SLAB 0.67
=
A | TNTTA 42.000 1.94 81.48 | 1.40 1.94 1 TOP SLAB 6.67 1.95 1 TOP SLAB 0.67
(n'sg
S | TNT7B 42.000 1.86 78.12 | 1.40 1.86 1 TOP SLAB 6.67 1.92 1 TOP SLAB 0.67
(@5}
= TNAGRITA 43.000 2.03 87.29 | 1.40 2.03 1 TOP SLAB 6.67 2.03 1 TOP SLAB 0.67
x TNAGT5A 45.000 2.02 90.90 | 1.40 2.03 1 TOP SLAB 6.67 2.02 1 TOP SLAB 0.67
]
o TNAGT5B 45.000 2.02 90.90 | 1.40 2.03 1 TOP SLAB 6.67 2.02 1 TOP SLAB 0.67
. 12/-0" i
A / N\
_+_
5
‘q.
Yy
BOX 1
(LOOKING DOWNSTREAM)
ASSEMBLED BY : C. HOWARD DATE : 8/14
CHECKED BY : N. PIERCE DATE : 8714
REV. 1071711 MAA/GM

DRAWN BY : WMC
CHECKED BY : GM

4l
771

LOAD FACTORS:

DESIGN LOAD RATING FACTORS

LOAD TYPE | FACTOR | FACTOR

DC 1.25 0.90
DW 1.50 0.65
EV 1.30 0.90
EH 1.35 0.90
ES 1.35 0.90
LS 1.75 --

WA 1.00 --

NOTE:

RATING FACTORS ARE BASED ON THE STRENGTH I LIMIT STATE.

COMMENTS:

1.

2
3.
4

(#) CONTROLLING LOAD RATING

@DESIGN LOAD RATING (HL-93)
@DESIGN LOAD RATING (HS-20)

@LEGAL LOAD RATING % %
% % SEE CHART FOR VEHICLE TYPE

DESIGN ENGINEER OF RECORD:

DocuSigned by:

Plicholas Picrce

L03F097FA047D438...

1/6/201
DATE: /672016

paWSP

Transportation & Infrastructure
15401 Weston Parkway Suite 100
Cary, NC 27513 - 919.678.0035

WWW.WSpgroup.com
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ROJECT no. 17BP.14.R.90
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STATION:
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RALEIGH
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SUMMARY
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FOR

RF
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DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

OX CULVERTS
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2 é 9
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DocuSign Envelope ID: 159A2765-6CDA-491B-9477-4E2A68F63815

DESIGN DATA:

SPECIFICATIONS
LIVE LOAD - - - = ~- - === == - - - - - -~ SEE PLANS
IMPACT ALLOWANCE - ----=-=------- - SEE A.A.S.H.T.O.
STRESS IN EXTREME FIBER OF

--------------- A.A.S.H.T.O. (CURRENT)

STRUCTURAL STEEL - AASHTO M270 GRADE 36 - 20,000 LBS.PER SQ. IN.
- AASHTO M270 GRADE 50W - 27,000 LBS.PER SQ. IN.
- AASHTO M270 GRADE 50 - 27,000 LBS.PER SQ. IN.

REINFORCING STEEL IN TENSION
GRADE 60 - - 24,000 LBS.PER SQ. IN.
---------- 1,200 LBS. PER SQ. IN.
------------- SEE A.A.S.H.T.O.

CONCRETE IN COMPRESSION
CONCRETE IN SHEAR
STRUCTURAL TIMBER - TREATED OR

UNTREATED - EXTREME FIBER STRESS - - - - - 1,800 LBS.PER SQ. IN.
COMPRESSION PERPENDICULAR TO GRAIN
OF TIMBER - - - - 375 LBS. PER SQ. IN.

EQUIVALENT FLUID PRESSURE OF EARTH - - - - - 30 LBS.PER CU.FT.

(MINIMUM)

MATERIAL AND WORKMANSHIP:

EXCEPT AS MAY OTHERWISE BE SPECIFIED ON PLANS OR IN THE SPECIAL
PROVISIONS, ALL MATERIAL AND WORKMANSHIP SHALL BE IN ACCORDANCE WITH
THE 2012 “'STANDARD SPECIFICATIONS FOR ROADS AND STRUCTURES”OF THE
N. C. DEPARTMENT OF TRANSPORTATION.

STEEL SHEET PILING FOR PERMANENT OR TEMPORARY APPLICATIONS SHALL
BE HOT ROLLED.

CONCRETE:

UNLESS OTHERWISE REQUIRED ON PLANS, CLASS A CONCRETE SHALL BE
USED FOR ALL PORTIONS OF ALL STRUCTURES WITH THE EXCEPTION THAT:
CLASS AA CONCRETE SHALL BE USED IN BRIDGE SUPERSTRUCTURES,
ABUTMENT BACKWALLS, AND APPROACH SLABS; AND CLASS B CONCRETE SHALL
BE USED FOR SLOPE PROTECTION AND RIP RAP.

CONCRETE CHAMFERS:

UNLESS OTHERWISE NOTED ON THE PLANS, ALL EXPOSED CORNERS ON
STRUCTURES SHALL BE CHAMFERED 3/4”"WITH THE FOLLOWING EXCEPTIONS:
TOP CORNERS OF CURBS MAY BE ROUNDED TO 1-1/2”"RADIUS WHICH IS BUILT
INTO CURB FORMS; CORNERS OF TRANSVERSE FLOOR EXPANSION JOINTS
SHALL BE ROUNDED WITH A 1/4“"FINISHING TOOL UNLESS OTHERWISE REQUIRED
ON PLANS; AND CORNERS OF EXPANSION JOINTS IN THE ROADWAY FACES
AND TOPS OF CURBS AND SIDEWALKS SHALL BE ROUNDED TO A 1/4"RADIUS
WITH A FINISHING STONE OR TOOL UNLESS OTHERWISE REQUIRED ON PLANS.

DOWELS:

DOWELS WHEN INDICATED ON PLANS AS FOR CULVERT EXTENSIONS, SHALL
BE EMBEDDED AT LEAST 12”INTO THE OLD CONCRETE AND GROUTED INTO
PLACE WITH 1:2 CEMENT MORTAR.

STANDARD NOTES

ALLOWANCE FOR DEAD LOAD DEFLECTION, SETTLEMENT,
ETC. IN CASTING SUPERSTRUCTURES:

BRIDGES SHALL BE BUILT ON THE GRADE OR VERTICAL CURVE SHOWN ON PLANS.
SLABS, CURBS AND PARAPETS SHALL CONFORM TO THE GRADE OR CURVE.

ALL DIMENSIONS WHICH ARE GIVEN IN SECTION AND ARE AFFECTED BY DEAD LOAD
DEFLECTIONS ARE DIMENSIONS AT CENTER LINE OF BEARING UNLESS OTHERWISE NOTED
ON PLANS. IN SETTING FORMS FOR STEEL BEAM BRIDGES AND PRESTRESSED CONCRETE
GIRDER BRIDGES, ADJUSTMENTS SHALL BE MADE DUE TO THE DEAD LOAD DEFLECTIONS
FOR THE ELEVATIONS SHOWN. WHERE BLOCKS ARE SHOWN OVER BEAMS FOR BUILDING
UP TO THE SLAB, THE VERTICAL DIMENSIONS OF THE BLOCKS SHALL BE ADJUSTED
BETWEEN BEARINGS TO COMPENSATE FOR DEAD LOAD DEFLECTIONS, VERTICAL CURVE
ORDINATE, AND ACTUAL BEAM CAMBER. WHERE BOTTOM OF SLAB IS IN LINE WITH
BOTTOM OF TOP FLANGES, DEPTH OF SLAB BETWEEN BEARINGS SHALL BE ADJUSTED
TO COMPENSATE FOR DEAD LOAD DEFLECTION, VERTICAL CURVE ORDINATE, AND
ACTUAL BEAM CAMBER.

IN SETTING FALSEWORK AND FORMS FOR REINFORCED CONCRETE SPANS, AN
ALLOWANCE SHALL BE MADE FOR DEAD LOAD DEFLECTIONS, SETTLEMENT OF FALSEWORK,
AND PERMANENT CAMBER WHICH SHALL BE PROVIDED FOR IN ADDITION TO THE
ELEVATIONS SHOWN. AFTER REMOVAL OF THE FALSEWORK, THE FINISHED STRUCTURES
SHALL CONFORM TO THE PROFILE AND ELEVATIONS SHOWN ON THE PLANS AND
CONSTRUCTION ELEVATIONS FURNISHED BY THE ENGINEER.

DETAILED DRAWINGS FOR FALSEWORK OR FORMS FOR BRIDGE SUPERSTRUCTURE
AND ANY STRUCTURE OR PARTS OF A STRUCTURE AS NOTED ON THE PLANS SHALL
BE SUBMITTED TO THE ENGINEER FOR APPROVAL BEFORE CONSTRUCTION OF THE
FALSEWORK OR FORMS IS STARTED.

REINFORCING STEEL:

ALL REINFORCING STEEL SHALL BE DEFORMED. DIMENSIONS RELATIVE TO
PLACEMENT OF REINFORCING ARE TO CENTERS OF BARS UNLESS OTHERWISE INDICATED
IN THE PLANS. DIMENSIONS ON BAR DETAILS ARE TO CENTERS OF BARS OR ARE OUT
TO OUT AS INDICATED ON PLANS.

WIRE BAR SUPPORTS SHALL BE PROVIDED FOR REINFORCING STEEL WHERE
INDICATED ON THE PLANS. WHEN BAR SUPPORT PIECES ARE PLACED IN CONTINUOUS
LINES, THEY SHALL BE SO PLACED THAT THE ENDS OF THE SUPPORTING WIRES SHALL
BE LAPPED TO LOCK LEGS ON ADJOINING PIECES.

STRUCTURAL STEEL:

AT THE CONTRACTOR’S OPTION, HE MAY SUBSTITUTE 7/8“< SHEAR STUDS FOR THE
¥, @ STUDS SPECIFIED ON THE PLANS. THIS SUBSTITUTION SHALL BE MADE AT
THE RATE OF 3 - 7/8"@ STUDS FOR 4 - 3/4" @ STUDS, AND STUD SPACING CHANGES
SHALL BE MADE AS NECESSARY TO PROVIDE THE SAME EQUIVALENT NUMBER OF 7/8”"& STUDS
ALONG THE BEAM AS SHOWN FOR 3/74”@ STUDS BASED ON THE RATIO OF 3 - 7/8" O
STUDS FOR 4 - 3/4" & STUDS. STUDS OF THE LENGTH SPECIFIED ON THE PLANS MUST
BE PROVIDED. THE MAXIMUM SPACING SHALL BE 2°-0"

EXCEPT AT THE INTERIOR SUPPORTS OF CONTINUOUS BEAMS WHERE THE COVER
PLATE IS IN CONTACT WITH BEARING PLATE, THE CONTRACTOR MAY, AT HIS OPTION,
SUBSTITUTE FOR THE COVER PLATES DESIGNATED ON THE PLANS COVER PLATES OF THE
EQUIVALENT AREA PROVIDED THESE PLATES ARE AT LEAST 5/16” IN THICKNESS AND
DO NOT EXCEED A WIDTH EQUAL TO THE FLANGE WIDTH LESS 2”"0R A THICKNESS
EQUAL TO 2 TIMES THE FLANGE THICKNESS. THE SIZE OF FILLET WELDS SHALL CONFORM
TO THE REQUIREMENTS OF THE CURRENT ANSI/AASHTO/AWS “BRIDGE WELDING CODE".
ELECTROSLAG WELDING WILL NOT BE PERMITTED.

WITH THE SOLE EXCEPTION OF EDGES AT SURFACES WHICH BEAR ON OTHER
SURFACES,ALL SHARP EDGES AND ENDS OF SHAPES AND PLATES SHALL BE SLIGHTLY
ROUNDED BY SUITABLE MEANS TO A RADIUS OF APPROXIMATELY 1/16 INCH OR
EQUIVALENT FLAT SURFACE AT A SUITABLE ANGLE PRIOR TO PAINTING, GALVANIZING,
OR METALLIZING.

HANDRAILS AND POSTS:

METAL STANDARDS AND FACES OF THE CONCRETE END POSTS FOR THE METAL
RAIL SHALL BE SET NORMAL TO THE GRADE OF THE CURB, UNLESS OTHERWISE SHOWN
ON PLANS. THE METAL RAIL AND TOPS OF CONCRETE POSTS USED WITH THE ALUMINUM
RAIL SHALL BE BUILT PARALLEL TO THE GRADE OF THE CURB.

METAL HANDRAILS SHALL BE IN ACCORDANCE WITH THE PLANS. RAILS SHALL BE
AS MANUFACTURED FOR BRIDGE RAILING. CASTINGS SHALL BE OF A UNIFORM APPEARANCE.
FINS AND OTHER DEFORMATIONS RESULTING FROM CASTING OR OTHERWISE SHALL BE
REMOVED IN A MANNER SO THAT A UNIFORM COLORING OF THE COMPLETED CASTING SHALL
BE OBTAINED. CASTINGS WITH DISCOLORATIONS OR OF NON-UNIFORM COLORING WILL
NOT BE ACCEPTED. CERTIFIED MILL REPORTS ARE REQUIRED FOR METAL RAILS AND POSTS.

SPECIAL NOTES:

GENERALLY, IN CASE OF DISCREPANCY, THIS STANDARD SHEET OF NOTES SHALL
GOVERN OVER THE SPECIFICATIONS, BUT THE REMAINDER OF THE PLANS SHALL GOVERN
OVER NOTES HEREON, AND SPECIAL PROVISIONS SHALL GOVERN OVER ALL. SEE
SPECIFICATIONS ARTICLE 105-4.

- NGL L SH
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